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'.".;PPSR YUKON :::)RADJ..;GE ?ALL CHT.:!'v1 SAL:V10~ sr..:nr:c:s 

?all :::hum sc:l:non :ire :: unique :-;:; ce of :::hum salmon which -=re dist::i.
guished :rem sen::":"ler chum salmon by: (1) la-cer er.t:-ar.ce i:lto s9awning s::-eams, 
(2) later spawning pericd, (3) larc;er si::.e, an.d (4) ;rea(er :e::ur.dity (Bakkala, 
1970). 

in 1973 c·.1er 300, JOO :all chur.is ?Jere :aken in ~he Yukcn ~i·:er drainage 
by cQmmercial ar:.d subsistence iisher:"i".en. Alrhough fell c;iums he: ·;e ccmposed 
an inc::-easinc;ly impor4:ant portion ::>f the tctal Yukon Rbe!" salmcn ::::=tc h, ·./er·1 
little informatior.. regarding :heir life history, ~bundc.r.ce, ~r.d distribt.:tion ·.vas 
available ::e:ore 1.372. in 1972 several importar.t spawning areas ·.vere lccated 
and t::e number of spawning :all chums e sti:7la tad. 

:-:ie objecti·,.es .Jf the 1973 :all :::'.1um stt.:dies we!"e: 

http:objecti�,.es
http:bundc.r.ce
http:iisher:"i".en
http:er.t:-ar.ce


1 . 	 Determine the distribution, a buridance, ar.d timing 

of fall chum salmon spawning populaticns. 


2. 	 Determine the magnitude of the Delta River fell chum 

salmon spawning population. 


3. 	 ::Jetermi.ne the stream residence (lifespan) of tagged chum 
salmon in the Delta River . 

4. 	 Deter:nine the age, sex, and size composition of the Delta 
!={iver fall chum salmon population . 

To accomplish t!1ese cbjectives, the aerial sur:ey coverc;ge was 
ex~enced and an intensive study ·.vas initiated on the fall chum population 
which spawns in the lower Delta River, a tributary of the Tanana River . This 
area is accessible by road and is loca:ed adjacent to the Richardson Highway 
1 mile west cf the towri of Big Delta. The spawning area consists of the three 
largest channels of the Delta River of which the first and third are not connected 
to the main river ~rom October 1 to April 1 (Figure 21) . The entire flow to all 
three channels during spawning (October 1 - December 1S) is supplied by spring 
water. The second channel, which is ~he main river chanr~el, is not utilized 
by spawning fall chums until mid-October when the main river freezes to t he 
bottom above the spawning area and the flow of cold silty surface water s~op s. 
During spavming the channels arc composed of a series of large, cleur, sha 1
low pools separated by ver; shallow riffles. T!1ese characteristics make it 
very easy to capture a:id observe spawning salmon. The riffles keep dead and 
dying salmon from drifting out of the study area. 

:v!ethods and :vra:erials 

Fall chum salmon were captured approximately 200 feet inside the 
mouth of the Delta Ri'1er with a 150' x 4" x 2" beach seine. The fish were 
held in the seine while the length from mid eye to fork of tail was measured, 
sex determined, and tags a pplied . Only siber;, healthy fish which were 
just entering t!1e river ·1;ere tagged. Each salmon was tagged wit!:") a numbered 
red Peterson disc tag in the muscular portion of the back cnterior to the inser
tion of the dorsal fin. A scale smear was taken from a sample of t:i.e tagged 
salmon to determine age composition. Tagged salr.1on were ~eld for a few 
minutes after tagging to insure they hod not been injured be fore being released. 
No tag rewards '.vere paid and the Delta River 1.vas closed to all sport fishing en 
October 18 to prevent hara s smont and removal of :he spawning sair;ion. 

Tag recoveries were made on a duily intensive carcass survey of the 
three channels comprising the Delta River spawning grounds. A record of the 
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J Fii:iure 21. Delta River fa 11 cllum s a 1mon spa11min") area, 1973 
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l total number of carcasses '.::>y sex and location of recovery was kept each 


] 

day. A log of a 11 tag recoveries was kept by tag number, de te, and loca

tion of recovery. A portion of the: carcasses was sampled for age, sex, 


1 

and size composition. Spawning si.:cce s s wa::; gauged by examining the 

gonads of carcJsses. To avoid re sampling, all cJrcasses were removed 

from the water and thrown up en the bar..k. 


,.. Stream life was defined as :hat period of time from the date of tagging 

J
• at the mouth of the river to the date the salmon was recovered on the carcass 

survey. 

Unspawned salmon ·.vere ~iEed and frozen for laboratory examination 
at a later time. They provided da:a on fecundity, average weight, and age 
composition. Scales end otoliths 'Nere used in .::ge determination for these 
salmon . Eggs "Nere ~oiled until hard and fecundity •..vas determined volumet.i 
rically. 

1 
Two aerial surveys were :nade of the lower Delta River; the first onj 

October 22 with a Heliocouner STOL airer-aft, and the second on October 26 
with a Bell Jet Ranger helicopter. Aerial sur1eys were made of all the known 
and suspected fall chum spawning 3reas in the Tanana, Porcupine, and Chan
.dalar River drainages (Figure 22). A Heliocourier was used to fly ell these 
sunreys with the exception ~hat a Bell Tet Ranger was used to fly a second sur
very of the -.ipper Tanana Ri'ler. Escapement counts from the Canadian portion 
of the Yukon drainage -.vere received from the Fisheries Division of E:wironment 
Canada. 

I 

During tag and recovery operations on :he :Jel"':a River, water tempera


tures and climatological data were recorded daily and limnological data peri 

odically. 

Results 

I 
 The first chum salmon were obser·,;ed in the Delta River on October 5. 

Between October 10 and October 20, a total of 30 3 fall chum s<:ilmcn were 
tagged (Table 18) . 

A total of 3, 999 carcasses was recovered on the spawning grounds and 
examined for tags (Table 19). A total of 113 tags was recovered by the sur•;ey 
crew (Table 20). Eight ccrca sses ·.vere also recovered which showed positive 
evidence of tag removal. During the study five of these tags were recovered 
from fishermen and two others ·.vcre known to ae in the possession of local 
residents. One tug remains unaccounted for. 
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Table la. Fall chum sa1mon tagged in the Delta River, by channel and
l date, 1973 

Channel l Channel 2 Channel 3 Totall Date No. Taqqed No. Taoqed Mo. Taaqed Taoged 

l 10/l 0 
11 
12 

1 13 
14 
15 
16

] 17 
18 
19 
20J 

! 

1 

I 
( 

101 

11 

112 

l 01 
71 71 

15 15 
33 33 

11 22 

20 20' 

41 41 
72 TI9 303 
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T.:ible 19 Sur:mary of Del ta River daily fdll chum s4Jmon carcass surveys, 1973. 

--· 

.. 


---- - - .... Chanriel_l_ _ _ --- -··-- --------· .... Cl\a11ncl2- ·-Ch<.1nnl!l3 
-----~m:berCif 

Total no. of taqged fish 
ca reds ses recovered_ _ --~e~?.'"..::.:.~ 

0 0 

0 0 
B 0 
l 0 

l1 0 
5 0 

9 2 
7 0 
II 2 

12 l 
19 6 

6 3 

17 1 


5 l 

9 0 


10 l 
7 0 
6 0 
9 I 

lS 1 
20 0 
2u ~ 
18 1 
10 0 

Tota1 for Thr':'e Cn2 nnels___ 
--·- ·--:~c-r.-.s-;r-of-

Total no. of ta 3ged fish 
_s;_a_rc ~ ses rt:covered__ ~ recou:red 

127 0 

83 
57 
42 
57 
72 
82 2 
64 2 
58 3 
76 3 

101 7 
94 . 7 

14 6 11 

280 12 
182 12 
125 8 
159 4 
196 5 
2(8 8 
155 2 
1(,9 6 
302 10 
2£.3 3 
335 7 
288 3 

_ __ II _:__ 

3,999 "},/ t21Z/ 

- - - - · - - - -·-- ri~t..er ot 

Total no. of ta9ged fish 
!J...~.J~.... _ - ~ r_5il~~~S_f~!;.!:!! ert·~- n_:s_2~~·t:d _ 

l0/15 127 0 
16 .... 11 

79 0 
18 
I 7 

118 0 
19 3') 1 
20 57 l 
21 53 0 
22 73 2 
23 63 2 
24 46 l 
25 65 2 
26 bO 4 
27 67 5 

(J) 21.l 101 4 
(.11 29 

30 182 6 
31 114 7 

11/ l HD 4 
2 17 3 
3 lOl 2 
4 89 4 
5 51 1 
6 59 3 
7 70 3 

t6 l 
9 
e 

l 16 1 
10 53 l 

_ ___ _ __.:i1 _____ ___o_ __11 

1,973 58 

-- .... -  ·-·r.u::lr.~r of 
Total no . of tagged fish 

.S!l ~C d sses rt;~u~~·ed ___~i:_~~ere~-

0 0 

4 0 
l 0 
2 0 

(I 0 
4 0 
l 0 
3 0 
4 1 

37 l 
15 1 
26 1 

92 3 
51 4 
40 3 
73 l 
85 2 

132 4 
98 l 

lOl 2 
21/ 6 
182 2 
191 2 
217 l 

_ _____?O(, ___ ___ II 

2/ 11:clulles-C~i'.Jtit f i~h--r~covr.:rc<ll-ii t.h- { <.ut ; n- -b,1<.k ~1hc.:re t.:iq w:is ren-oved. 

l/ - indicates that no survey wds made on thdt day.

If 2,079 {52'.l) nules anti l ,920 (48%) females. 


1,790 39 236 zq!____ ... - -- --- --------·-- - - 
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Table 20. Percentage of fall chums tagged and recovered in each Delta Ri verl channel, 1973. 

l Tags Apolied Recoveries 

? - - .
Channe l I C~an ne l Ch an,,e1 . J --~ ~ t:C ~ 'l ~r" ;-; :.-· . C :..=:.,r r-;;. r ..j tic. Je;:e nt • 1- I J ~ ~.. -= .:::·•1 '":,"Io. 0 erceri: ::o. 1, J . . - . ,.; - .  ' ~ 'J 

Channel I112 45 76.2 12 20.4 2 3.4 59 100.0
l 
 Channel 2 3 15.8 16 84.2 0 19 100.0 

Channel 3 

72 

11 9 

l 

6 17. 1 10 28.6 19 54.3 35 100.0 

Totals 303 54 48.0 38 34.0 21 18.0 113 100.0 
II ! 
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1 A simple Peterson population estimate of 10,014 fall chums ·.vas made 
for the entire spawning arc.3 usi::lg t:ie available data. The eight carcasses 

] which showed evidence of tag loss were included as marl~ed fish reco·vered in 
the estimate (Appendix Ta blc 1 7) . 

Of the 303 chums tagc:;ed, 112 were tagged in chanel 1, 72 in channel 
2, and 119 in channel 3 (Table 20) . A significant portion of these chums were 
not recovered a3 carcasses in the channel •...vhere they vvere tagged. The per

J 	 centage recovered in the other two channels was 23.8, 15.8, and 45.7 for 
channels l , 2 and 3 respectively. 

] 3ased on daily tag recoveries from carcasses, ':he average stream life 
was 20. 7 days in channel l, 16. 8 days in channel 2, and 21. 9 days in channel 
3. The average stream life for all three channels ·.vas 20.4 days (Appendix 
Table 18). 

The age, sex, and size sample 'Nas composed of -i93 fall chums. Age

J 	 classes 31 to 61 ·Nere represented with age class 41 , comprising 77 percent 
of the sample (Table 21). Males composed 56. 7 percent of the sample, but 
male chums comprised just 52 per~ent oi the 3 ,999 cJrcasses exa:nined on t he l 	 carc21ss survey (Table 19). The average length was 607 :nr:l for males and 589 
mm for female chum Selmon. 

] Based on an examination of the gonads of 202 carcasses, 37 percent of 
the :.i.ale and 97 percent of :he :emale chu!TlS were partially or completely spent. 
(Table 22). An avenge of 103 eggs 'NcS retained per female. 

A sample of unspawned chum salmcn consisted of four males and 14 
females. The males were composed of one s1 end three 41 age class fish withj 
a !:"lean length of 622 mm and a .r.-:ean weight of 4.0 Kg. The females we-:e com
posed of cne 51 and 13 41 age class fish •.vith a mean length of 589 and a :::e2n 
weight of 2. 9 Kg. T::e mean :ecundity was 2, 634 eggs per ~emale. The agel 
determination wc.s the same using otoliths and scales (Table 23). 

The October 22 and 26 surveys of the Delta River enumerated 6,500
• 	 and 7, 971 fall c~ums respectively. The rest.:.lts of all the aerial surveys are 

presented in Table 24. Few fish \·vere seen on eit::.er the Porcupine or Chandalar 
River drainagt=>s with the exception of 1, 175 chums w hich Ken Alt, a sport fish 
biologist, observed in the Sheenjek River on September 19. 

Climatological and limnological dcta :or !he Delta River is presented 
in Appendix Tables 19 and 20 • 

.I 
,.....,. 
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Table 21. Age, sex, and siLe composition of Delta Hiver fall chum salmon, 1973. 

31 41 61 61 Totals 

Males 
f~urnbe r 
Percent 
Me.-:in Length .!/ (nun) 

41 
9.0 
559 

196 
43.3 

614 

20 
4.4 
637 

257 
56.7 
607 

Females 
Number 
Percent 
Me.111 Length (111111) 

22 
11. 9 
553 

153 
33.8 

59!) 

20 
4.4 
613 

l 
. 2 

655 

196 
43.3 

589 

m 
co Combined 

ilu1r:ber 63 349 40 l 453 
Percent 13.9 77. l 8.8 . 2 100 
M1.:an Length ( llllll ) 556 G03 625 6~.i5 599 

_!/ mi deye to fork of td i l 



Table 22. Post-spawning condition of Delta River fall chum salmon carcasses, 1973. 

\1a les ::'err.ales 
Ave. no. of 

Spawned Partially Did not Spawned Partially Did not eggs :-etained 
out soent soawn Total out soent snawn females !o t.::. l 

~-, 1s (1'3 %) 6? (7 .!'.1°/ \ 19(23%) 3 (4%) 84 (100%)(23%) 76 (64%) 1 1 8 (100%) - • rO/ 103 

1 
.-.1~le 23. Age, sex, and size of unspawned Delta River :all chums, 1973. 

l r-.:ales 

I Sample size 
:\':e:-2ge length 
A·/e!'"c;·;e weight

l Age composition 

4 
622 
4. 0 kg 

1 (S 1) 
3 (41) fish 

Ave. wt. of gonards - 145 gra:Tis 

l 

1 
u •. 

Semple size 
Average length 
Average weight 
Age composition 

Ave. wt. of ovaries 

14 
589 r.1:11 

2. 9 kg 
1 (S 1) 

13 {4 1) fis h 
528 grams 
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Table 24. 	 Comparison of fall chum and coho aerial survey counts, 1972-1973.

I 
J 

Tanana River Orainuge 

] 	 Bear Pa1·1 River 
To k l at Ri ·,i er 
Nenana Riverl .. 	 Benchmark 735 Slough 
Richardson Clearwater 
Delta River 
Tanana River _/] 	 2 

Bluff Cabin Slough 
Clearwater Creek and Lake 

..._____l i : ..,_'~·---=-----
Su rvey ~ ur·; ey 

Chuins Cor~o ~J. t~ ?~fT -:i::. t i r;<1 

3/ 1 , 530 fair 
l '00() poor 6,957 good 

31 fair1151 I
5, 255 fair 127- fair 

349 poor 175 fair 
3,650 qood 7 '971 fair 
8,350 fair 5,635 fair 
6 ,040 fair 3 ,450 fair 

fair1 417 249 poor 
Delta Clearwater and Sloucll 434 poor 1,715 1,982 poor-good 

~ I 
Chandalar River Drainage 

Chandalar River 3/ 4/ poor
l East Fork Chandalar 11 y poor 

Porcupine River Drainage 

J Black River '}_/ 	 y poor 
Salmon Fork Black River 3/ 4/ poor 
Sheejek River 3! \ -	 1'175 poor] Salmon Trout River 1' y poor 

Yukon Territory Streams 

Fishing Branch River 25,00~ 16,239~ 
Kluane Ri'ler 3,0Q()

] Glaci2r Creek 150 	 very poor 011 

l/ survey made too early 
~ z; Richardson Highway Bridge to point four miles unstream 
!.6 3; not surveyed 

4! 	 surveyed too late in season 

weir count 
'I' ~ 

Ali ': 

... 
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Discussi·::m 

Based or. Robson and Rcgiers 1964 statistical analysis of sample size 
in Peterson mark and recapture experiments, the 1973 population estima te has 
a 95 percent chance of being within 25 percent of the actual populu.tion size. 
This mea:is that, based on the data available, between 7,510 and 12,518 foll 
chums spawned in the Deita Ri·;er in 1973. 

The population estimate generally satisfied Rickers (1958) requirements 
for a valid Peterson estimate. One factor, however, could have ca used ~he 
population to be too high. Three or four of the tagged salmon were seen in a 
Tanana River spawning area abou t 1/4 mile above the mouth of the Delta River. 
There is no way of determining !-low many tagged fish may have migrated out of 
the Delta River but no tag recoveries ·Nere made outside the Delta. It is probable 
that most of che chums enterinc; the Delta River spawned there and although some 
migrn tion did occur, it ·was not significc: nt. 

There are two factors which i:idicate t he population estimate was ree
sonably accurate: (1) the peak aerial survey estimate of 7 ,971 chums v.,1as 
within the 95 percent confidence limits of t!1e population estimate, and (2) 
when the project 'Na s terminated on November 15 over 1/ 2 of the spawning 
chums were still alive (based en observations or spawning density) . This 
indic.ates that at least 3,000 chums spawned there since 3,999 carcasses had 
been recovered before November 15. 

A significant number of salmon ernigra ted from t he channel w here they 
we:e tagged into one cf the other two channels. The rea sen for this is unknown 
but could have been due to taggir.g shock, overcrowding or ho ming behavior. 
It is interesting to note that there v.ras a relationship oetv.reen the ~rea o f the 
spawning channel and the percenta<;e of ta<;ged salmon which emit;rated. The 
third channel which had the smallest area a'1ailable for spawning had t!-le most 
emigration and the second channel which had the l argest spawni ng .:i rea, the 
least emigration. 

The aver:ige stream life in the Delta River (20. 4 days) was similar to 
the 21.2 days found in the Fishing Bra nch River in 1973 (Elson, 1973). The 
Fishing Branch sample was composed of only 7 salmon but exhibited a :-ange 
of stream life similar to the Delta River sample of 113 c hums (Appendix Ta ble 
18) • 

Channel 2 chum salmon exhibited a sig:iificantly shorter average stream 
life (16.8 days) than either channel 1 or 3 c hu ms . This WJ.S pro bably the result 
of delayed spawning since the chums did not enter channel i until October 17, 
12 days after they entered the other twc :hcinnels . The rea sor. for this delay 
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1 appeared ~o be the near freezing water temperaturc.s in channel 2 before that 
date. When chunnel 2 froze to the bottcm above the spawning area on October 
16, the flow of o° C surfocc water stopped . Tl-:c W<J ter temperature in the 
remaining portion of channel 2 r8se to 3. 5° C and on Octobe~ 17, the chums 
moved in and began spawning (Appendix Table 19) . This behavior indicates 
that Delta River chums will not spuwn until water temperatures approach 2-40C. 

The average fecundity of 2,634 eggs per Del~u River female chur.1 \Vas 
similar to the 2 ,513 egg average for Fishing Branch River females (Elson, 1973}. 
The fecundity for Delta River c:iums was significantly higher than the 2, 323 
egg average for Yukon River summer chums (Regnart, Fridgen, and Geir;er, 19 65) 
but was significantly lower than the 3, 649 egg average for Amur River c humsl (Lovetskaya, 19 .JS) . 

The mea:-i length of Delta River 41 (599 mm) c:nd 51 (625 mm) age group 
fall chums was slightly larger than the rr:.ean length for Saleha River 41 (590 mm) 
and 51 (600 mm) age group sur:imer chums (Table 15). However, the me2n 
length of Delta Ri·Jer chums was significantly larger than the mean length of] 
41 (550 mm) and 51 (570 mm} Anvik River summer chums (Table 6). Larger size 
is a characteristic of fall chum salmon but this may not be entirely genetic. 
Fall chums enter the Yukon River about a month after t!"le summer chums andJ the additional month of ocean growth could account for the size difference. 

J 
 The Delta River spawning population was composed of a greater per

centage of 31 and 41 ::ige group chums than either the Anvik er Saleha Ri·:er 
sumrr:.er chum samples (Tables 6 and 15). Tl1is is in direct disagreement with... 
Russian studies which found that Amur River fall chums had a c;;reater percentagej 
of 41 and 	51 ac;;e grcup fish than Amur River su:nmer chums (Lovetskaya, 1948). 

J The timing of the upper Ta n~na fall chum migration, September 15 to 
.!jovember 15, w3s much later than the sumrr.er chum salmon which reach this 
crea in July and J..ugust. Upper Tanan2 fall chums exhibited essentially t he

J 	 sarr:.e run timing as iall chums which spawn in :he Amur i:U ?er in Russia. They 
did show significantly different timing, however, from the 1973 Fishing Branch 
run which peaked in mid-September. 

The Delta River spawning 2re3 is .:ec by spring water which apparently 
flows at a relatively consta!1t rate and temperuture throughout t he yec.r. Exten1 ... 	 sive :-esearch indicates that Si!::ierian fall chums sp2wn exclusively in spring 
water are.=s (Grigo, 1953). The constant flow ar.d w2rT:'.er temperatures inherent 
in springs insure high survival but se•1erely limit distribution of stocks adapted 
to these conditions. Temperature data from :he 'Jelta River spawning grounds 
indicate that the springs flow at temperatures ranging from 3.• 3 :o 4. 40 C. Tr.is 
is unusually w2rm for an Jrec. where extensive permafrost zcnes exist and the 

i'I 
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I source of this water should be investigated. 

] Four new fall chum salmon spawning ureas ·.vere documented in the 
upper Yukon drninuge in 1973 (figure 22). The BeM Puw River, Nenana River 
slough, 2nd Dcltu Clcarwutcr slough were located in· the Lrnanu River dra in

I age. The Sheenjek River VJas located in the Porcupine Ri:ver drainage. Aeria l 
surveys in the Porcupine and Chundular River drainages duri ng Novembe r failed 
to locate any spawning salmon . T!lis does not rr:ean that large numbers of fo ll

] 	 chums co not s;>uwn there, however. A report from Ken Alt of the Sport Fish 
Di•1ision of the Alu ska Department of Fish and Game, and interviews with local 
residents indicuted that chum salmon spawned in the Shcenjek., Salmon Fork 

] 	 and Salmon Trout Eivers in September and October of 197 3. This is earlier than 
fall chum salmon spawned in the Tanana but is approximately the sa:ne time 
they spawned in the Fishing Branch in 1973 (Elson, 1973). 

It is recommended that till aeri2l surveys in the Porcupir.e a nd Chandalar 
rivers be flown during September in 1974.] 
Summer/] 

l. 	 Fall chums spaned in the Delta River be t·Neen October 5 und 
December 15 in 1973.] 

1 
2. Betwen October 10 2nd October 20, 3 03 fall chu;n salr:ion were 

tagged at the mouth of the Delta River. A total of 3, 999 chum 
carcasses was examined for marks and 121 marked curcasses 
wt-re re covered . 

j 3. 	 A simple Peterson population estimate of 10, 014 chums was 
made for the Delta River in 197 3. · 

4. 	 A significant number of chums ernigrated :rom the c hannel where 
they were tagged and recovered as carcusses in one of the other 
two channels. 

5. 	 The average stream life for fall chums in the Delta River SP?.'Nn
ing a rea was 20.4 days. 

6. 	 The Delta River carcass sample was :ncide up.of 77 pe rce nt _ac;e 41 
fish. Males domina:ed in the sample comprising 56 .7 perc:ent of 
the total. 

7. 	 Eighty-seve n percent of tf:c· males and 90 percent of the female 
chum salmon ca rca s se s samplec •.vern completely spent. An 

i1 
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average of 10 3 eggs •.va s ::-et=incd ;:;er =eoa le (carcass sample) , 

.3. 	 The average length of fall chum :nalas sampled w.as 607 :nm 

and .589 mm for females. 


9. 	 The mean number of eggs per female foll churn was 2, 637. 

10. 	 :'~e a;;es of t:-112 :all chum salrr.on in c::e fecundity sample from 
t~e Delta Ri'.'cr. as determined :ram ctoli:hs •vere the sa :-:;e as 
the ages deter::-r:ir.ed :rorr. sea ~e samples. 

11. 	 The first aerial su.:-1ey of t!"le .:Jel:a ~iver on Gctocer 22 enumera ted 
6, 500 fall chums and the second .:;n Octccer 27 , 7, 971 fish. 

12. 	 Four ::ew fall chura salmon spawning =reas ·.vere located i:i 1973. 
They ·Nere the 3ear ?aw ?Uver, )fenana River slough, Delta
Cleaf\vater Cree~ slough and ::i.e Sheenjei<. ?.iver. 
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